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EQUIPMENT MANAGEMENT APPARATUS,
EQUIPMENT MANAGEMENT SYSTEM, AND
EQUIPMENT MANAGEMENT METHOD

This application is based on Application No. 2000-081417
filed in Japan, contents of which is hereby incorporated by
reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an equipment management
apparatus for performing a centralized management of a plu-
rality of equipment, an equipment management system, and
an equipment management method. More specifically, the
present invention relates to an equipment management appa-
ratus which collects management information from a plural-
ity of equipment, and transmits the collected management
information to a centralized management center via commu-
nication lines, an equipment management system including
the equipment management apparatus and the centralized
management apparatus of the centralized management cen-
ter, and an equipment management method which is carried
out by use of these apparatuses.

2. Description of the Related Art

Conventionally, there has been known equipment manage-
ment system in which centralized management is performed
for a plurality of equipment by a centralized management
center via communication lines. As such equipment manage-
ment system, known is a system in which, instead of provid-
ing a communication line to each of a plurality of equipment,
the plurality of equipment are all together connected to one
equipment management apparatus, and the equipment man-
agement apparatus is connected to the centralized manage-
ment center via one communication line. Information about
expendables and information about trouble or the like are
transmitted from each of equipment to the centralized man-
agement center via the equipment management apparatus.
Based on the information, the centralized management center
performs centralized management for each of equipment.

Inthe conventional equipment management system such as
described above, each information transmitted from each of
equipment is managed independently of each other. There-
fore, one signal transmission from the equipment manage-
ment apparatus is performed on information about single
equipment. If an increased number of equipment is connected
to the equipment management apparatus, the number of sig-
nal transmissions from the equipment management apparatus
is increased accordingly. In this case, there arises a problem
that the processing in the centralized management center is
complicated, and increased fee is required for using the com-
munication lines. In addition, there may arise another prob-
lem as follows. When a trouble has occurred in one of the
plurality of equipment, a service engineer is dispatched to
deal with the trouble. In this case, if there arises a necessity of
maintenance for another equipment immediately after the
dispatch of the service engineer, the service engineer must be
dispatched again for the maintenance of another equipment.

In addition, since a plurality of equipment are connected to
one equipment management apparatus, there may be a case
where, after the equipment management apparatus receives
information from each of the plurality of equipment, the
timings of transmitting the plural pieces of information from
the equipment management apparatus to the centralized man-
agement center are overlapped (i.e. become simultaneous). In
the conventional management system, it may be impossible to
assign higher priority to information with more importance
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and information with higher urgency over other information,
and therefore, may be impossible to transmit such informa-
tion to the centralized management center prior to other infor-
mation.

SUMMARY OF THE INVENTION

The present invention has been made to solve the above-
described problems residing in the prior art, and the objective
thereof is to provide: an equipment management apparatus
capable of efficiently transmitting information from a plural-
ity of equipment to the centralized management center, and
thereby reducing the number of times of dispatching service
engineers; an equipment management system including the
equipment management apparatus; and the equipment man-
agement method. It is another objective of the present inven-
tion to provide: an equipment management apparatus capable
of assigning higher priority to information with more impor-
tance and information with higher urgency over other infor-
mation, and transmitting such information to the centralized
management center prior to other information; an equipment
management system including the equipment management
apparatus; and the equipment management method.

In an aspect of the present invention, an equipment man-
agement apparatus for transmitting management information
collected from a plurality of equipment to a centralized man-
agement apparatus, includes:

a detector for detecting a trouble which has occurred in first
equipment; and

a transmission controller for, when the trouble is detected
by the detector, transmitting management information about
second equipment which is other than the first equipment
together with the trouble information about the first equip-
ment to the centralized management apparatus.

In the equipment management apparatus, the detector pro-
vided to the equipment management apparatus detects
whether or not a trouble has occurred in the first equipment.
The first equipment is arbitrary equipment among the plural-
ity of equipment. When the detector detects a trouble in the
first equipment, the transmission controller transmits to the
centralized management apparatus, together with the trouble
information about the first equipment, the management infor-
mation about the second equipment other than the first equip-
ment. In this manner, both the trouble information about
equipment and the management information about the equip-
ment other than equipment in which the trouble has occurred
can be recognized by the centralized management apparatus.
Therefore, it becomes possible to collect the management
information about each of the equipment through one trouble
transmission. As a result, the conditions of each of the equip-
ment can be managed in further detail, thereby conducting
effective maintenance. In addition, since the management
information about each of the equipment is transmitted
through one trouble transmission, the fixed time transmission
and the closing date transmission scheduled at the next time
can be omitted. As a result, the number of communications
can be reduced.

Furthermore, it is possible to know whether or not the
second equipment will need maintenance in a near future
from the management information about the second equip-
ment. If the second equipment will need maintenance in a
near future, at the time when a service engineer is dispatched
to deal with the trouble of one of the equipment, the service
engineer can take preventive maintenance for the second
equipment. This arrangement eliminates the necessity of dis-
patching service engineers many times.
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In another aspect of the present invention, an equipment
management system includes an equipment management
apparatus for transmitting management information col-
lected from a plurality of equipment, and a centralized man-
agement apparatus for managing each of the plurality of
equipment based on the management information transmitted
from the equipment management apparatus,

wherein the equipment management apparatus comprises:

adetector for detecting a trouble which has occurred in first
equipment; and

a transmission controller for, when the trouble is detected
by the detector, transmitting management information about
second equipment which is other than the first equipment
together with the trouble information about the first equip-
ment to the centralized management apparatus.

In still another aspect of the present invention, an equip-
ment management method in which one equipment manage-
ment apparatus collects management information about a
plurality of equipment, and the equipment management appa-
ratus transmits the management information to a centralized
management apparatus so as to manage the plurality of equip-
ment, includes steps of:

a step 1 of detecting a trouble which has occurred in first
equipment by use of the equipment management apparatus;
and

a step 2 of transmitting management information about
second equipment which is other than the first equipment
from the equipment management apparatus to the centralized
management apparatus together with the trouble information
about the first equipment, when the trouble is detected in the
step 1.

By use of the equipment management system or the equip-
ment management method, as described above, it is also
possible to collect the management information about each of
the equipment into the centralized management apparatus
through one trouble transmission from the first equipment. In
this manner, the conditions of each of the equipment can be
managed in further detail. In addition, the trouble transmis-
sion from the first equipment makes it possible to eliminate
the fixed time transmission and the closing date transmission
scheduled at the next time. As a result, the number of com-
munications can be reduced.

In still another aspect of the present invention, an equip-
ment management apparatus for transmitting management
information collected from a plurality of equipment to a cen-
tralized management apparatus, includes:

a first judging device for judging whether or not it is the
time of transmitting information about a first equipment;

a second judging device for judging whether or not it is the
time of transmitting the information about second equipment;

a priority determining controller for determining the order
of priorities of the first and second equipment, based on the
characteristics of each of the equipment; and

a transmission controller for transmitting the information
about the first and second equipment to the centralized man-
agement apparatus, in accordance with the order of priorities
determined by the priority determining controller, when the
first judging device judges that it is the time of transmitting
the information about the first equipment, and the second
judging device judges that it is the time of transmitting the
information about the second equipment.

In the equipment management apparatus, the first judging
device judges whether or not it is the time for transmitting the
information about the first equipment. Similarly, the second
judging device judges whether or not it is the time for trans-
mitting the information about the second equipment. In addi-
tion, the priority determining controller determines the order
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of priorities of the first and second equipment in accordance
with the characteristics of each of the equipment. When the
first judging device judges that it is the time for transmitting
the information about the first equipment, and the second
judging device judges that it is the time for transmitting the
information about the second equipment, the transmission
controller transmits the information about each of the equip-
ment to the centralized management apparatus, in accordance
with the order of priorities which has been determined by the
priority determining controller. Specifically, when the timing
for transmitting the information about the first equipment is
overlapped with the timing for transmitting the information
about the second equipment, the information is sequentially
transmitted from each of the equipment in accordance with
the order of priorities of each of equipment that has been
determined by the priority determining controller.

Examples of the characteristic for each of equipment
include the type of color, the system speed, and the number of
optional devices mounted to the equipment. When the order
of priorities is determined based on the characteristics exem-
plified above, the order of priorities can be determined in the
following manner. That is, higher priority is assigned to color-
type equipment than monochrome-type equipment, and
higher priority is assigned to equipment with higher system
speed than equipment with lower system speed. In addition,
higher priority is assigned to equipment having larger number
of'optional devices than equipment having smaller number of
optional devices. Based on thus-determined order of priori-
ties, the information is transmitted from each of equipment.
As a result, it is possible to assign higher priority to the
information about the equipment for which maintenance is
much needed, and to transmit such information to the cen-
tralized management apparatus prior to other information.

The priority determining controller can also determine the
order of priorities of the equipment, based on the kinds of
information that is transmitted from each of the equipment,
for example, emergency transmission, closing date transmis-
sion, fixed time transmission, warning transmission, and the
like. In this case, ranking of priorities, from highest to lowest,
may be the emergency transmission, the closing date trans-
mission, the fixed time transmission, and the warning trans-
mission in this order. In this manner, information with more
importance and information with higher urgency can be
assigned with higher priority to be transmitted to the central-
ized management apparatus prior to other information.

As described above, by use of the equipment management
apparatus of the present invention, higher priority can be
assigned to information about the equipment for which main-
tenance is much needed, information with more importance,
and information with higher urgency, and such information
can be transmitted to the centralized management apparatus
prior to other information. In this manner, it becomes possible
to efficiently conduct maintenance for each equipment, and
thereby reducing the number of times of dispatching service
engineers.

In still another aspect of the present invention, an equip-
ment management system includes an equipment manage-
ment apparatus for transmitting management information
collected from a plurality of equipment, and a centralized
management apparatus for managing each of the plurality of
equipment based on the management information transmitted
from the equipment management apparatus,

wherein the equipment management apparatus comprises:

a first judging device for judging whether or not it is the
time of transmitting information about a first equipment;
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a second judging device for judging whether or not it is the
time of transmitting the information about a second equip-
ment;

a priority determining controller for determining the order
of priorities of the first and second equipment, based on a
characteristic of each of the equipment; and

a transmission controller for transmitting the information
about the first and second equipment to the centralized man-
agement apparatus, in accordance with the order of priorities
determined by the priority determining controller, when the
first judging device judges that it is the time of transmitting
the information about the first equipment, and the second
judging device judges that it is the time of transmitting the
information about the second equipment.

In still another aspect of the present invention, an equip-
ment management method in which one equipment manage-
ment apparatus collects management information about a
plurality of equipment, and the equipment management appa-
ratus transmits the management information to a centralized
management apparatus so as to manage the plurality of equip-
ment, includes steps of:

astep of judging whether or not it is the time of transmitting
information about a first equipment from the equipment man-
agement apparatus;

astep of judging whether or not it is the time of transmitting
the information about a second equipment from the equip-
ment management apparatus; and

a step of transmitting the information about the first and
second equipment from the equipment management appara-
tus to the centralized management apparatus, in accordance
with the order of priorities based on the characteristics of each
of the equipment, when it is judged that it is the time of
transmitting the information about the first equipment, and it
is judged that it is the time of transmitting the information
about the second equipment.

By use of the equipment management system or the equip-
ment management method as well, as described above, when
the timing for transmitting the information about the first
equipment is overlapped with the timing for transmitting the
information about the second equipment, the information is
sequentially transmitted from each equipment, in accordance
with the order of priorities based on the characteristics of each
equipment. Then, in accordance with the characteristics of
each of the equipment which are taken into consideration at
the time of determining the order of priorities, it is possible to
assign higher priority to the information about the equipment
for which maintenance is much needed, and to transmit such
information to the centralized management apparatus prior to
other information. Similarly, higher priority can be assigned
to information with more importance and information with
higher urgency, and to transmit such information to the cen-
tralized management apparatus prior to other information.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic structural diagram showing a system
for managing a copying machine according to a first embodi-
ment;

FIG. 2 is a block diagram showing a structure of the copy-
ing machine and the data terminal shown in FIG. 1;

FIG. 3 is an explanatory diagram showing a structure of
data inputted into the data terminal;

FIG. 4 is a flow chart illustrating an operation of a central
processing unit (CPU) in the copying machine;

FIG. 5 is a flow chart illustrating an operation of the data
terminal;

20

25

30

35

50

55

60

65

6

FIG. 6 is a flow chart illustrating the processing for judging
necessity of the emergency transmission in S19 of FIG. 5;

FIG. 7 is a flow chart illustrating the processing for deter-
mining the transmission priority order in S30 of FIG. 5;

FIG. 8 is a flow chart illustrating the processing for phone
call and data transmission in S31 of FIG. 5;

FIG. 9 is a flow chart illustrating the processing for data
transmission in S617 of FIG. 8; and

FIG. 10 is a flow chart illustrating the transmission control
performed by the data terminal in a copying machine man-
agement system according to a second embodiment.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinafter, embodiments of the present invention will be
described in detail with reference to drawings. In the embodi-
ments of the present invention, the present invention is
applied to the centralized management of an image forming
apparatus. In the embodiments, a copying machine is exem-
plified as the image forming apparatus; however, the image
forming apparatus may be other devices such as a printer and
a facsimile machine. In addition, the device to be managed
may be selected from other various devices, on top of the
image forming apparatus, such as business machines includ-
ing image scanners and personal computers, household elec-
trical appliances with communication capability.

First Embodiment

First, a first embodiment will be described. As shown in
FIG. 1, a system for managing a copying machine according
to the first embodiment includes: copying machines 4a, 4b, 4¢
installed on user sides; a data terminal (i.e. an equipment
management apparatus) 1; a modem 72 installed on a man-
agement center side; a computer 90; and a telephone circuit
CN which connects a modem 52 incorporated within the data
terminal 1 (see FIG. 2) and a modem 72 on the management
center side with each other. In the computer 90, a central
processing unit (CPU) is mounted, and a display 92 and a key
board 93 are connected therewith. The computer 90, the dis-
play 92, the keyboard 93, and the modem 72 together consti-
tute a centralized management apparatus of the management
center. The centralized management apparatus may also
include other devices such as a printer.

In the management center, based on the data sent from the
data terminal 1, various diagnosis for the copying machines
4a, 4b, 4c are performed (such as recognizing the conditions
of the copying machines, identifying the causes of malfunc-
tions thereof, finding out a method for handling with the
malfunctions, and the like). In accordance with the result of
the diagnosis, the person who manages the copying machines
performs appropriate treatments for each of the copying
machines. In this embodiment, the management center is
connected with one data terminal; however, the management
center may be connected with a plurality of data terminals, as
a matter of course. In addition, the number of copying
machines which can be connected with one data terminal is
not limited to three.

The copying machines 4a, 4b, 4¢ respectively reproduce an
image of an original document onto paper. As shown in FIG.
2, each of the copying machines 4a, 4b, 4c includes a CPU 41.
To the CPU 41, a control panel 40, various sensors 45, various
operating sections 44, a serial I/F 42, a trouble reset switch 49,
and the like are connected. The CPU 41 counts counter values
of'the following counters: a counter used as a basis on which
the amount of money to be charged for the copy is calculated
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by the computer 90 of the management center (i.e. a total
counter for indicating the number of times paper has been
ejected, and a paper size-by-size counter for indicating the
number of sheets of paper which has been used on size-by-
size basis); and a counter for determining whether or not a
maintenance is needed (i.e. a JAM counter for indicating the
number of times paper jamming has occurred, a trouble
counter for indicating the number of times troubles have
occurred, and a PM counter for counting the number of times
each of the parts mounted to the copying machine has been
used). Each ofthe counted values is transmitted to the CPU 11
of'the data terminal 1 via the serial I/F 42 and the serial I/F 12.

In addition, various element data which have influences to
the image forming process are detected by various sensors 45
provided at various locations within the copying machine
(examples of the various element data include data of: time
required for carrying paper; potential at a surface of a photo-
sensitive drum; concentration of toner in developer; light
amount of exposure to the photosensitive drum; bias potential
at the time of development; amount of toner attached to the
photosensitive drum; and grid potential of a charger, and the
like). The detected values are taken into the CPU 41 and are
processed, and then, the processed data are transmitted to the
CPU 11 of the data terminal 1 via the serial I/F 42 and the
serial I/F 12.

On the other hand, the data terminal 1 takes various infor-
mation from the copying machines 4a, 45, 4c, and conducts
predetermined processing thereto. Then, the data terminal 1
transmits the processed various information to the computer
90 of the management center. As shown in FI1G. 2, the CPU 11
is mounted to the data terminal 1. To the CPU 11, a serial I'F
12,an EPROM 14, a SRAM 15, aNVRAM 16, aclock IC 17,
a modem 52, a push switch 21, dip switches DS1 to DS4 and
the like are connected.

The data terminal 1 identifies each of the copying machines
4a to 4¢ by use of the port numbers of the serial I/F 12. It is
also possible to connect the data terminal 1 with the copying
machines 4a to 4¢ by other kind of I/F than the serial I/F.

Inthe EPROM 14, control programs for the data terminal 1
are stored. In the NVRAM 16, the telephone number of the
management center and the like is stored. The SRAM 15 and
the clock IC 17 have their respective battery backups.

The push switch 21 is a switch for giving command to
perform initial transmission and the like. The dip switch DS1
is a switch for setting a mode of inputting the telephone
number of the management center. The dip switch DS2 is a
switch for setting a mode of inputting the ID number for
identifying the data terminal 1. The dip switch DS3 is a switch
for setting a mode of inputting the ID number for identifying
the management center. The dip switch DS4 is a switch for
setting the initial setting mode.

The CPU 11 can give instruction to the modem 52 for
invoking the modem 72. Upon giving the instruction, the CPU
11 can communicate with the computer 90 via the telephone
circuit CN.

FIG. 3 is a diagram showing data with 8 bits which is input
from the copying machines to the data terminal 1 via the serial
1/F 12. As shown in FIG. 3, bit b0 shows a paper ejecting code,
bits b7, b6 respectively show a JAM occurring code which
shows the occurrence of paper jamming, and a trouble occur-
ring code which shows the occurrence of various troubles.
Specifically, paper ejection is shown by the falling edge of bit
b0 (i.e. the change from 1 to 0). The JAM occurring code is
shown by bit b7=1 and also bit b6=0. In addition, the trouble
occurring code is shown by bit b7=1 and also bit b6=1. The
8-bit data is also input into the data terminal 1 when the paper
jamming or troubles occur in each of the copying machines.
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In addition, the management data is periodically input from
each of the copying machines 4a to 4¢ into the data terminal
1. The management data include the various counter values
and the detected various element data which have been
described above.

Hereinafter, the operation ofthe copying machine manage-
ment system having the structure described above will be
described. First, the operation of the CPU 41 of the copying
machine 4a will be described with reference to the flowchart
of FIG. 4. The operations of the copying machines 4b and 4¢
are the same as that of the copying machine 4a, and therefore,
their descriptions will be omitted. When the power of the
copying machine 4a is turned on, initial settings such as
clearing the memory and setting of the standard mode are
performed (S41). Next, an input from the control panel 40 and
inputs from the various sensors 45 are accepted (S43). Then,
copying operation is controlled, that is, various operating
sections 44 are controlled. Specifically, paper feeding con-
trol, photosensitive drum control, and developing device con-
trol and the like are performed. As a result of these controls,
the image of the original document is copied on paper (S45).

After that, the management data is transmitted to the data
terminal 1 (S46). The management data includes the counter
values of various counters and various element data which
have been described above. Usually, the management data is
automatically transmitted at a specified period. In addition, as
will be described later, the management data is also transmit-
ted to the data terminal 1 when required by the data terminal
1.

Subsequently, it is judged whether or not a trouble has
occurred (S47). When no trouble has occurred (S47: No), the
processing returns to S43. Contrarily, when any trouble has
occurred (S47: Yes), a signal corresponding to a trouble
which has occurred is transmitted to the CPU 11 of the data
terminal 1 (S49). The trouble signal transmitted at this time is
a signal having the data format shown in FIG. 3 described
above. Furthermore, it is judged whether or not an operator
has turned on the trouble reset switch 49 (S51). When the
trouble reset switch 49 is turned on (S51: Yes), a trouble reset
signal is transmitted to the CPU 11 of the data terminal 1
(S53), and the processing returns to S43.

Next, the control processing in the CPU 11 mounted to the
data terminal 1 will be described with reference to the flow
chart of FIG. 5. When the power of the data terminal 1 is
turned on, it is judged whether or not the initial setting mode
is set (S11). When the initial setting mode is set, specifically,
when the dip switch DS4 is in an on state (S11: Yes), the
processing for setting the initial setting is conducted (S13),
and after that, a signal for allowing the copying operation is
transmitted to the CPU 41 of each of the copying machines
(S15). In the processing for initial setting at this time, the
following processing are conducted: the telephone number
and the ID number of the management center are set; the
copying machines 4a, 4b, 4d are associated with the serial
port numbers; and the initial setting is transmitted; and the
like. On the other hand, when no initial setting mode is set
(S11: No), a signal for allowing the copying operation is
immediately transmitted to the CPU 41 of each ofthe copying
machines (S15).

When the copying operation allowing signal is transmitted,
the following processing are performed in the following
order: processing for receiving data (S17); processing for
judging necessity of emergency transmission (S19); process-
ing for judging necessity of closing date transmission (S21);
processing for judging necessity of fixed time transmission
(S23); processing for judging necessity of warning transmis-
sion (S25); processing for judging necessity of user transmis-
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sion (S27); processing for necessity of judging PM transmis-
sion (S29); processing for determining order of priorities for
transmission (S30); and processing for phone call and data
transmission (S31).

Specifically, the processing for receiving data is processing
for receiving management data about the conditions of each
copying machine periodically transmitted from each copying
machine. The detail of the management data is as follows: a
paper ejecting code; a JAM trouble code; a JAM trouble
counter value; a paper size-by-size counter value; a PM
counter value; and various element data, and the like. These
latest data are stored in the SRAM 15 of the data terminal 1.
The latest data stored in the SRAM 15 are transmitted to the
computer 90 of the management center periodically or when
necessary. In addition, in the processing for receiving data, a
trouble signal transmitted from each copying machine when
any trouble has occurred therein is received.

The processing for judging necessity of the emergency
transmission is to judge whether or not trouble data and
trouble recovery data from each copying machine should be
transmitted to the management center. Among this process-
ing, the judgment of the trouble data transmission will be
described later. The processing for judging the closing date
transmission is to judge whether or not the management data
such as a total counter value used as a basis for calculating the
amount of money to be charged for the copying, a paper
size-by-size counter value and the like should be transmitted
to the management center when the time of transmitting a
specified closing date comes. In the SRAM 15, the data,
transmitted from the management center, about the date on
which the closing date of each copying machine should be
transmitted is stored. When the closing date of any one or
more of the copying machines comes, the closing date trans-
mission flag corresponding to the copying machine is turned
on. Defining the closing date transmission flags correspond-
ing to the copying machines as Da flag, Db flag, and Dc flag
respectively, when the closing date for the copying machine
4a comes for example, Da flag is turned on. When any one or
more of the closing date transmission flag is turned on, the
transmission flag is identified in the processing for phone call
and data transmission in S31. As a result, the management
data for the corresponding copying machine is transmitted to
the management center. When the transmission of the data is
completed, the data about the date on which the next closing
date should be transmitted is returned from the management
center.

The processing for judging necessity of the fixed time
transmission is to judge whether or not the various manage-
ment data about the conditions of each copying machine
should be transmitted to the management center at a specified
time. In the SRAM 15, the data, transmitted from the man-
agement center, about the fixed time on which the conditions
of each copying machine should be transmitted is stored.
When the fixed time of data transmission for any one or more
of the copying machines comes, the fixed time transmission
flag corresponding to the copying machine is turned on.
Defining the fixed time transmission flags corresponding to
the copying machines as Ha flag, Hb flag, and He flag respec-
tively, when the fixed time of data transmission for the copy-
ing machine 4a comes for example, Ha flag is turned on.
When any one or more of the fixed time transmission flag is
turned on, the transmission flag is identified in the processing
for phone call and data transmission in S31. As a result, the
management data about the corresponding copying machine
is transmitted to the management center. When the transmis-
sion of the data is completed, the data about the current time,
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and the data about the time on which the next fixed time
transmission should be made are returned from the manage-
ment center.

The processing for judging necessity of the warning trans-
mission is to compare the element data, the counter value of
the JAM counter and the counter value of the PM counter with
their respective specified threshold values, and to judge,
based on the results of the comparison, whether or not the
warning data and the warning cancellation data should be
transmitted to the management center. In the SRAM 15,
threshold values of each of the copying machines are stored.
When the counter value or element data about any one or
more of the copying machines exceeds their respective speci-
fied threshold values, the warning transmission flag corre-
sponding to the copying machine is turned on. Defining the
warning transmission flags corresponding to the copying
machines as Ka flag, Kb flag, and Kc flag respectively, when
the counter value or the element data about the copying
machine 4a exceeds their respective threshold value for
example, Ka flag is turned on. When any one or more of the
warning transmission flag is turned on, the transmission flag
is identified in the processing for phone call and data trans-
mission in S31. As a result, the management data of corre-
sponding copying machine such as the warning information,
the element data, the counter value of the JAM counter, the
counter value of the PM counter, and the like are transmitted
to the management center.

The processing of judging necessity of the user transmis-
sion is to judge whether or not various data about the condi-
tions of the copying machine should be transmitted to the
management center when the push switch 21 is depressed by
the user. The processing of PM transmission is to judge
whether or not the counter value of the PM counter before the
counter is cleared to zero as a result of replacement of the
parts should be transmitted to the management center.

As has been described above, in the processing to judge
whether or not various signals should be transmitted, when it
is judged that the signal should be transmitted, each of the
various transmission flag is turned on. If any one or more of
the transmission flags is in an on-state, the processing of
phone call and data transmission is conducted where the data
corresponding to the transmission flag is transmitted from the
data terminal 1 to the computer 90 of the management center.
The processing of determining an order of priorities of data to
be transmitted is to determine the order of priorities of trans-
mitting data from each of the copying machines, when the
copying machines make data transmission simultaneously,
that is, the transmission flags of the plurality of copying
machines are turned on simultaneously. The detail of this
processing will be described later.

As described above, the copying machines 4a to 4¢ which
are under control of the data terminal 1 are intensively man-
aged by the centralized management apparatus of the man-
agement center via the telephone circuit CN. Specifically, the
computer 90 of the management center manages the date and
time when the trouble occurred, the detail of the trouble, the
state of warning, the user information, the amount of money
to be charged for the copying, and the like. In some cases,
measures such as dispatch of a service engineer is taken.

Next, the processing of judging the emergency transmis-
sion in S19 will be described in detail with reference to FIG.
6. In this processing, it is judged whether or not transmission
should be made and the data to be transmitted is made in the
case where a trouble has occurred in any one or more of the
copying machines which are under control of the data termi-
nal 1. Specifically, the case where a trouble has occurred
means that the on-edge of the trouble code b6 of a trouble
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signal (having a data format shown in FIG. 3) transmitted
from any one or more of the copying machines 4a to 4c is
detected.

First, in the data terminal 1, it is confirmed whether or not
a trouble has occurred in any one or more of the copying
machines 4a to 4c¢, based on the signal from each of the
copying machines 4a to 4¢ (S501). If a trouble has occurred in
any one or more of the copying machines 4a to 4c, that is, the
trouble code b6 is in an on-state (S501: Yes), the trouble data
and other management data about the copying machine in
which the trouble has occurred are obtained in the data ter-
minal 1 (8502). The trouble data includes codes each showing
the kind of the trouble and the position where the trouble has
occurred. The other management data includes various
counter values such as the total counter, the size-by-size
counter, the JAM counter, and the trouble counter, the infor-
mation about the ROM version of the copying machine, the
choice and adjust data, various element data, and the like.

Next, the management data about all the other copying
machines in which no trouble has occurred are obtained in the
data terminal 1 (S503). In this step, a signal for requiring the
copying machines in which no trouble has occurred to trans-
mit their management data is transmitted. In response to the
signal transmission, the management data are collected from
the copying machines. Each of the management data col-
lected from each of the copying machines includes various
counter values such as the total counter, the size-by-size
counter, the JAM counter, and the trouble counter, the infor-
mation about the ROM version of the copying machine, the
choice and adjust data, various element data, and the like.
Subsequently, it is judged whether or not the management
data about all the copying machines in which no trouble has
occurred are obtained (S504). If all the management data
about all the copying machines in which no trouble has
occurred are not still obtained by the data terminal 1 (S504:
No), the processing returns to S503 where the management
data is sequentially obtained from the copying machine from
which its management data is not still obtained.

Atthe completion of obtaining the management data about
all the copying machines in which no trouble has occurred by
the data terminal 1 (S504: Yes), transmission data to be trans-
mitted to the computer 90 of the management center is pro-
duced (S505). Specifically, the transmission data is produced
in such a manner that it includes the trouble data and the
management data about the copying machine in which the
trouble has occurred, as well as the management data about
the copying machines in which no trouble has occurred.

Then, the trouble transmission flag corresponding to the
copying machine in which the trouble has occurred is turned
on (S506). Defining the trouble transmission flags corre-
sponding to the copying machines as Ta flag, Tb flag, and Tc
flag respectively, when a trouble has occurred in the copying
machine 4a for example, Ta flag is turned on. When any one
or more of the trouble transmission flag is turned on, the
transmission flag is identified in the processing for phone call
and data transmission in S31. As a result, the transmission
data produced in S505 is transmitted to the computer 90 of the
management center.

As aresult of the processing described above, the manage-
ment center can recognize the conditions of the copying
machines in which no abnormality has been detected, as well
as the trouble which has occurred in any one or more of the
copying machines 4a to 4¢. Specifically, it becomes possible
to know which copying machine will need maintenance in a
near future. Therefore, when a service engineer is dispatched
to deal with the trouble of one of the copying machines, the
service engineer can take preventive maintenance for the
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copying machine which will need maintenance in a near
future. This arrangement eliminates the necessity of dispatch-
ing service engineers many times, thereby reducing the num-
ber of times that service engineers are dispatched.

On the assumption that a trouble has occurred in the copy-
ing machine 4aq, it is judged as “Yes” in S501, and the trouble
data and other management data about the copying machine
4a are obtained by the data terminal 1. Then, the management
data about the copying machine 45 is obtained by the data
terminal 1. After that, it is judged as “No” in the processing in
S504. This is because the management data about the copying
machine 4¢ is not still obtained. Therefore, the process returns
to the procedure of S503 where the management data for the
copying machine 4c¢ is obtained by the data terminal 1. In this
processing, the management data about the copying
machines 4b, 4c in which no trouble has occurred are
obtained, among the copying machines which are under con-
trol of the data terminal 1. As a result, in the processing in
S504, it is judged as “Yes”. Then, in the processing in S505,
transmission data including the trouble data and the other
management data for the copying machine 4q, the manage-
ment data for the copying machines 46, 4¢, which are
obtained by the data terminal 1, is produced. The produced
transmission data is then transmitted to the computer 90 of the
management center in the processing for phone call and data
transmission in S31. In this embodiment, the description is
made as to the case where, in response to the occurrence of the
trouble in one copying machine, the management data about
the other copying machines are collected, so as to produce the
transmission data. Alternatively, it is also possible to produce
the transmission data by use of the management data which
have been periodically transmitted from the copying
machines beforehand and are stored in the SRAM 15.

Hereinafter, the processing of determining the order of
priorities of data in S30 to be transmitted will be described
with reference to the flow chart of FIG. 7. This is processing
for determining the order of priorities of the data to be trans-
mitted in the case where the timings of transmitting the man-
agement data and the trouble data about the copying machines
4a to 4c to the centralized management apparatus, are over-
lapped with each other. The data is transmitted in accordance
with the order of priorities which has been determined in the
following steps. This process is also one of the characteristics
of the management system of the present invention. The
description will be made on the assumption that the timing of
transmitting the data for the copying machine 44 to the com-
puter 90 and the timing of transmitting the data for the copy-
ing machine 45 to the computer 90 are overlapped with each
other.

Specifically, the expression that “the timings of transmit-
ting the data about the copying machines are overlapped with
each other” means that the various transmission flags which
have been described above are simultaneously in an on-state
with respect to the plurality of copying machines. An example
of such a state is as follows:

(1) Troubles have occurred in the copying machines 4a and
4b almost at the same time. Specifically, both Ta flag and Th
flag, which are trouble transmission flags, are in an on-state.

(2) A trouble has occurred in the copying machine 4a at the
time of transmitting the data about the fixed time of the
copying machine 4b. Specifically, Ta flag, which is a trouble
transmission flag for the copying machine 4a is an on-state,
and also, Hb flag, which is a fixed time transmission flag for
the copying machine 45, is an on-state; and

(3) The transmission of the data about the fixed time for the
copying machine 4a and the transmission of the data about the
fixed time for the copying machine 45 are conducted at the
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same time. Specifically, both Ha flag and Hb flag, which are
fixed time transmission flags, are in an on-state. This state is
created by an error in the time on the clocks of the copying
machines or the like.

Each of the above examples shows the case where the
timings of transmitting the data from the plurality of copying
machines are overlapped with each other. However, the
present invention is not limited thereto, and the present inven-
tion is also applicable to cases where the various transmission
flags for the plurality of copying machines are turned on
simultaneously.

First, the CPU 11 of the data terminal 1 determines the
order of priorities, based on the types of the copying machines
4a, 4b (i.e. whether they are color copying machine or mono-
chrome copying machine) (S701, and S703). When the type
T1 of'the copying machine 4a is a color type, and the type T2
of'the copying machine 46 is a monochrome type (S701: Yes),
higher priority is assigned to the copying machine 4a, and
lower priority is assigned to the copying machine 45 (S721).
Contrarily, when the type T1 of the copying machine 4a is a
monochrome type, and the type T2 of the copying machine 45
is a color type (S703: Yes), higher priority is assigned to the
copying machine 45, and lower priority is assigned to the
copying machine 4a (S723).

When the types T1, T2 of the copying machines 4a, 4b are
the same with each other (S701: No, S703: No), the order of
priorities is determined in accordance with the speed of the
system that each of the copying machines 4a, 46 has (S705,
S707). When the system speed SS1 of the copying machine
4a is higher than the system speed SS2 of the copying
machine 45 (S705: Yes), higher priority is assigned to the
copying machine 4aq, and lower priority is assigned to the
copying machine 45 (S721). Contrarily, when the system
speed SS1 ofthe copying machine 4a is lower than the system
speed SS2 of the copying machine 45 (S707: Yes), higher
priority is assigned to the copying machine 45, and lower
priority is assigned to the copying machine 4a (S723).

When the system speeds SS1, SS2 of the copying machines
4a, 4b are also the same with each other (S705: No, S707:
No), the order of priorities is determined based on the number
of'the optional devices that each of the copying machines 44,
4b has (S705, S707). When the number OP1 of the optional
devices mounted to the copying machine 4q is larger than the
number OP2 of the optional devices mounted to the copying
machine 45 (S709: Yes), higher priority is assigned to the
copying machine 4aq, and lower priority is assigned to the
copying machine 45 (S721). Contrarily, when the number
OP1 of the optional devices mounted to the copying machine
4a is smaller than the number OP2 of the optional devices
mounted to the copying machine 45 (S711: Yes), higher pri-
ority is assigned to the copying machine 45, and lower prior-
ity is assigned to the copying machine 4a (S723). In the
manner as described above, the order of priorities is deter-
mined in accordance with the characteristics of each of the
copying machines.

When the numbers OP1, OP2 of the optional devices of the
copying machines 4a, 4b are also the same with each other
(8709: No, S711: No), the order of priorities is determined
based on the kinds of transmission data (8713, S715). The
order of priorities which is based on the kinds of transmission
datahas been predetermined beforehand. In this embodiment,
the order of priorities from high to low is as follows: emer-
gency transmission, closing date transmission, fixed time
transmission, warning transmission, user transmission, and
PM transmission. When the order of priority CT1 of the
transmission data about the copying machine 4a is higher
than the order of priority CT2 of the transmission data about
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the copying machine 45 (S713: Yes), higher priority is
assigned to the copying machine 4a, and lower priority is
assigned to the copying machine 45 (S721). Contrarily, when
the order of priority CT1 of the transmission data about the
copying machine 4a is lower than the order of priority CT2 of
the transmission data about the copying machine 45 (S715:
Yes), higher priority is assigned to the copying machine 45,
and lower priority is assigned to the copying machine 4a
(8723).

When there are two or more addresses to which the data
should be transmitted, the following processing is further
conducted. That is, when the order of priorities CT1, CT2 of
the transmission data about the copying machines 4a, 4b are
also the same with each other (S713: No, S715: No), the order
of priority is determined based on the order of priorities of the
addresses to which the data should be transmitted (S717). The
order of priorities of the addresses has been predetermined
beforehand. If there are two addresses including a mainte-
nance center in charge of maintenance, and a billing center in
charge of accounting, the maintenance center has higher pri-
ority than the billing center. If there is only one address to
which the data should be transmitted, the processing
described above is not conducted, and the process immedi-
ately proceeds to the processing in S721.

When the order of priority TO1 of the address to which data
should be transmitted from the copying machine 4a is higher
than the order of priority TO2 of the address to which data
should be transmitted from the copying machine 45 (S717:
Yes), higher priority is assigned to the copying machine 4a,
and lower priority is assigned to the copying machine 45
(S721). Contrarily, when the order of priority TO1 of the
address to which data should be transmitted from the copying
machine 4a is lower than the order of priority TO2 of the
address to which data should be transmitted from the copying
machine 45 (S717: No), higher priority is assigned to the
copying machine 45, and lower priority is assigned to the
copying machine 4a (S723).

After the determination of the order of priorities as
described above, the CPU 11 of the data terminal 1 performs
the processing for phone call. Consequently, when the tim-
ings of transmitting the data about the copying machines 4q,
45b from the data terminal 1 to the computer 90 are overlapped
with each other, the CPU11 of the data terminal 1 identifies
information with more importance and a signal with higher
urgency, and transmits such information and signal to the
computer 90 of the management center prior to other infor-
mation and signals. Therefore, the system of the present
invention has high reliability.

Alternatively, in the embodiment of the present invention,
it is also possible to determine the order of priorities in the
following manner. First, the order of priorities is determined
in accordance with the characteristics of each of the copying
machines. If the order of priorities cannot be determined in
this manner, the order of priorities is determined in accor-
dance with the degree of urgency of the transmission signal,
that is, the conditions under which the signal is transmitted. If
the order of priorities still cannot be determined in this man-
ner, the order of priorities is determined in accordance with
the characteristics of each of the copying machines.

Hereinafter, the processing for phone call and data trans-
mission in S31 will be described with reference to the flow
chart of FIG. 8. In this processing, it is judged whether or not
the various transmission flags which have been described
above are in an on-state. If any one or more of the transmis-
sion flags is an on-state, the processing for phone call is
conducted, and the data corresponding to the transmission
flag is transmitted to the computer 90 of the management



US 7,653,717 B2

15

center. In addition, based on the total value of the data col-
lected from the copying machines 4a to 4¢ which are under
control of the data terminal 1, the data terminal 1 transmits the
management data to the computer 90 of the management
center.

First, the CPU 11 sets the item number i, which indicates
the kind of data, to the initial value “1” (S601). Here, the data
D, includes the total paper amount counter value, the paper
size-by-size counter value, the paper kind-by-kind counter
value, and the like. Next, the total value D, ,,,, of thedata Di,
collected from the copying machine 44, the data D, , col-
lected from the copying machine 45, and the data D, 5 col-
lected from the copying machine 4c is calculated (S603).

The calculation of the total value D,__,,,,, is conducted every
time when the data is updated in each of the copying machines
4ato 4c¢. Specifically, when the data transmitted from each of
the copying machines 4a to 4¢ is updated, the updated data is
stored in the SRAM 15 of the data terminal 1. Then, the total
value D, ,,, is calculated every time when the stored data is
updated.

After the total value D, ,,, is obtained in the above-de-
scribed manner, the total value D, is compared with the

threshold value D, ,,,., (S605). Ifl tsﬁgl total value D, the

same or larger than the threshold value D, ,,,,,;, (S605: Yes), the
total value transmission flag is turned on (S607), and the item
number i is counted up S(609). Contrarily, if the total value
Di, ,,, is smaller than the threshold value D, ,,,,, (S605: No),

the item number i is immediately counted up (S609).

After that, it is judged whether or not all the processing for
data about all the items have been completed (S611). If all the
processing for data about all the items are not still completed
(S611: No), the processing returns to S603. Contrarily, if all
the processing are completed (S611: Yes), it is judged
whether or not the transmission flag is an on-state (S613).

In the processing of judging the transmission flag in S613,
it is judged whether or not the total value transmission flag is
an on-state, and also it is judged whether or not various
transmission flags which have been turned on in the process-
ing of judging various transmissions in S19 through S29 are
an on-state. Specifically, it is judged whether or not the vari-
ous transmission flags listed below are in an on-state: the
trouble transmission flags (Ta flag, Tb flag, and Tc flag); the
closing date transmission flag (Da flag, Db flag, and Dc flag);
the fixed time transmission flag (Ha flag, Hb flag, and Hc
flag); and the warning transmission flag (Ka flag, Kb flag, and
Kc flag).

When any one or more of the transmission flags is an
on-state (S613: Yes), the processing for phone call is con-
ducted (S615), and the data corresponding to the transmission
flag in an on-state is transmitted to the computer 90 of the
management center (S617). In this case, if the transmission
flag for the total value is in an on-state, it is reported to the
computer 90 that the total value D, _,,,, of the data about the
copying machines 4a to 4c is larger than the threshold value
D, jimir At this time, the management data about each of the
copying machines are also transmitted to the computer 90. If
any one or more of the trouble transmission flag is in an
on-state, the transmission data which has been produced in
the processing of judging the trouble transmission shown in
FIG. 6 is transmitted to the computer 90.

After that, the transmission flag which has been judged as
in an on-state is turned off (S619). The computer 90 of the
management center performs data processing for the data
which has been transmitted thereto, and allows various main-
tenance information to be displayed on the display 92. A
person who manages the copying machines sees the dis-
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played information, and takes cares for the copying machines
such as maintenance thereof and replenishment of expend-
ables thereto.

When the transmission flags of the plurality of copying
machines are in an on-state in S613, in the transmission
processing in S617, the data transmission is sequentially con-
ducted in such a manner that the data about the copying
machine assigned with higher priority is transmitted prior to
other data, in accordance with the order of priorities which
has been determined in the processing of determining the
order of priorities in S30. Contrarily, when it is judged in
S613 that no transmission flag is in an on-state (S613: No),
the processing for phone call is not conducted, and the pro-
cess returns to the main routine.

The data terminal 1 reports to the computer 90 of the
management center that the total value D, _, of the data
collected from the copying machines 4a to 4c¢ in the above-
described processing is larger than the threshold value D, ;,,,,;,-
By receiving such a report, the computer 90 can keep man-
aging data for each of the data terminals. This structure makes
it easy for the management center to manage the copying
machines 4a to 4¢, and reduces the number of communica-
tions between the data terminal 1 and the computer 90,
thereby lowering the communication fee.

Hereinafter, description will be further made as to the
transmission in the transmission processing in S617 in the
case where a trouble has occurred. First, description will be
made as to the case where the SRAM 15 has a sufficient
capacity. In the transmission processing in S617, when a
trouble has occurred in any one or more copying machines,
the trouble data about the copying machine is transmitted
together with the management data about all the other copy-
ing machines. In this case, the management data about the
other copying machine is sequentially transmitted to the com-
puter 90 of the management center in accordance with the
order of priorities which has been determined in S30.

Next, description will be made as to the case where the
SRAM 15 has a small capacity. When the SRAM 15 has a
small capacity, there may be a case where the SRAM 15
cannot store all the data about the copying machines 4a, 45,
4c. In such a case, the data terminal 1 cannot transmit all the
data to the computer 90. If the copying machine of which data
cannot be transmitted to the computer 90 is scheduled to have
regular maintenance in a near future, the time to make the
regular maintenance comes immediately after a service engi-
neer is dispatched for dealing with the trouble in the copying
machine. As a result, the service engineer has to be dispatched
again for the maintenance of the copying machine.

In order to avoid such a situation, the following procedure
is taken, if the SRAM 15 of the data terminal 1 is not capable
of'storing all the data about the copying machines 4a, 45, 4c.
That is, the data about the copying machine which is to be
transmitted is determined, based on the count number remain-
ing until the time for the next regular maintenance comes. In
this embodiment, description will be made by exemplifying
the case where the SRAM 15 has a capacity for storing data
about only two copying machines.

The transmission processing conducted in this case will be
described with reference to the flow chart of FIG. 9. In this
processing, the difference between the maintenance counter
and the threshold value which has been set with respect to the
maintenance counter is used as the count number remaining
until the time for the next regular maintenance comes. The
maintenance counter is a counter which conducts counting up
together with the counting up of the total counter of the
copying machine, and can be reset after maintenance is con-
ducted by the service engineer. The threshold value for the
maintenance counter has been predetermined beforehand.
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The determination of the threshold value can be made by use
of the key board 93 installed in the management center, or
alternatively, by use of the management panel 40 of each of
the copying machines.

First, the CPU 11 of the data terminal 1 calculates the
difference AC, between the maintenance counter C, of the
copying machine 44 and the threshold value C, _,,,,, for the
maintenance counter C, is calculated (S801). Subsequently,
the difference AC; between the maintenance counter C, of the
copying machine 4¢ and the threshold value C;_,,,,, for the
maintenance counter C; is calculated (S803). Then, it is
judged whether or not the difference AC, is larger than the
difference AC; (S805). When the difference AC, is larger than
the difference AC;, or when the difference AC, is the same as
the difference AC; (S805: Yes), the data about the copying
machine 45 is transmitted to the computer 90 of the manage-
ment center together with the trouble data about the copying
machine 4a (S807). Contrarily, when the difference AC, is
smaller than the difterence AC; (S805: No), the data about the
copying machine 4c¢ is transmitted to the computer 90
together with the trouble data about the copying machine 4a
(S809).

In the processing described above, based on the count
number remaining until the time for the next regular mainte-
nance comes, the data about the copying machine which is to
be transmitted together with the trouble data about the copy-
ing machine in which the trouble has occurred is determined.
As a result, the data about the copying machine which is
scheduled to have regular maintenance in a near future can be
transmitted to the computer 90 of the management center
prior to other data. The management center can know which
copying machine is scheduled to have maintenance in a near
future. As a result, when a service engineer is dispatched to
deal with the trouble which has occurred in one of the copying
machines, the service engineer also can make maintenance
for the other copying machine which is scheduled to have
regular maintenance in a near future in this dispatch. This
arrangement avoids the situation that the service engineer has
to be dispatched many times.

In the case exemplified above, when the difference AC, is
the same as the difference AC;, the data about the copying
machine 46 is transmitted to the computer 90 together with
the trouble data about the copying machine 4a. It is also
possible to make further detailed examination as to which
data about the copying machine 45 or 4c¢ is to be transmitted,
taking into consideration the characteristics of each of the
copying machines.

As described above in detail, in the copying machine man-
agement system according to the first embodiment, when a
trouble has occurred in any one or more copying machines
which are under control of the data terminal 1, the data ter-
minal 1 transmits to the computer 90 of the management
center the trouble data and the data about the copying
machines in which no trouble has occurred. It is possible to
collect the management data about each of the copying
machines through one trouble transmission. As a result, the
conditions of each of the copying machines can be managed
in further detail. In addition, since the management data about
each of the copying machines is transmitted through one
trouble transmission, the fixed time transmission and the clos-
ing date transmission scheduled at the next time can be omit-
ted. As a result, the number of communications can be
reduced.

The data about the copying machines to be transmitted
together with the trouble data are determined based on the
count value remaining until the time for the next regular
maintenance comes. As a result, the data about the copying
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machine which is scheduled to have regular maintenance in a
near future can be transmitted to the computer 90 of the
management center prior to other data. The management
center can know which copying machine is scheduled to have
maintenance in a near future. As a result, when a service
engineer is dispatched to deal with the trouble which has
occurred in one of the copying machines, the service engineer
also can make maintenance for the other copying machine
which is scheduled to have regular maintenance in a near
future in this dispatch. This arrangement assuredly avoids the
situation that the service engineer has to be dispatched many
times.

Second Embodiment

Hereinafter, a second embodiment will be described. The
system for managing copying machines according to the sec-
ond embodiment basically has the same structure as of the
management system according to the first embodiment. How-
ever, the second embodiment is different from the first
embodiment in the transmission control of the data to the
management center when a trouble has occurred in any one or
more of the copying machines which are under control of the
data terminal 1. Specifically, the second embodiment is dif-
ferent from the first embodiment in the transmission process-
ing (S619) shown in FIG. 8. Therefore, another example of
transmission processing will be described in the following
description with reference to the flow chart of FIG. 10. The
constituent elements identical to those of the first embodi-
ment will be denoted by the same reference numerals, and
their descriptions will be omitted. In addition, as is the case of
the first embodiment, description will be made on the
assumption that a trouble has occurred in the copying
machine 4a.

When the CPU 11 of the data terminal 1 detects that a
trouble has occurred in the copying machine 4a, it is recog-
nized in S613 that the trouble transmission flag (Ta flag) is
turned on. Then, the processing for phone call is performed
(S615). After that, all the management data about the copying
machines 45, 4¢ are transmitted to the computer 90 of the
management center, together with the trouble data about the
copying machine 4a (S619). This processing is conducted
under the conditions where the SRAM 15 of the data terminal
1 has a capacity enough to store all the data about the copying
machines 4a, 45, 4¢, that is, this processing is the same as the
transmission processing of the first embodiment in the case
where the SRAM 15 has a sufficient capacity.

Next, description will be made on the transmission pro-
cessing which is performed in the case where the SRAM 15
has only a small capacity and is not capable of storing all the
management data about the copying machines 4a, 45, 4c.
This transmission processing of the second embodiment is
different from that of the first embodiment.

When the SRAM 15 of the data terminal 1 has only a small
capacity and is not capable of storing all the data about the
copying machines 4a, 4b, 4c, the data about the copying
machine which is to be transmitted is determined, based on
the order of priorities about the maintenance of the copying
machines, instead of the count number remaining until the
time for the next regular maintenance comes. The order of
priorities about the maintenance is determined in accordance
with the characteristics of each of the copying machines.

Specifically, as shown in FIG. 10, the CPU 11 of the data
terminal 1 identifies the types of the copying machines 45, 4¢
(i.e. whether they are color copying machine or monochrome
copying machine) (S851, S853). When the type T2 of the
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copying machine 454 is a color type, and the type T3 of the
copying machine 4c¢ is a monochrome type (S851: Yes), the
data about the copying machine 44 is transmitted to the com-
puter 90 together with the trouble data about the copying
machine 4a (S861). Contrarily, when the type T2 of the copy-
ing machine 44 is a monochrome type, and the type T3 of the
copying machine 4c is a color type (S853: Yes), the data about
the copying machine 4c is transmitted to the computer 90
together with the trouble data about the copying machine 4a
(S863).

When the types T2, T3 of the copying machines 45, 4c¢
respectively are the same with each other (S851: No, S853:
No), the data to be transmitted to the computer 90 together
with the trouble data about the copying machine 4q is deter-
mined based on the system speed (S701, S703). When the
system speed SS2 of the copying machine 45 is higher than
the system speed SS3 of the copying machine 4¢ (S855: Yes),
the data about the copying machine 454 is transmitted to the
computer 90 together with the trouble data about the copying
machine 4a (S861). Contrarily, when the system speed SS2 of
the copying machine 45 is lower than the system speed SS3 of
the copying machine 4¢ (S857: Yes), the data about the copy-
ing machine 4c¢ is transmitted to the computer 90 together
with the trouble data about the copying machine 4a (S863).

When the system speeds SS2, SS3 of the copying machines
4b, 4c respectively are also the same with each other (S855:
No, S857: No), the data to be transmitted to the computer 90
together with the trouble data about the copying machine 4a
is determined based on the number of optional devices that
each of the copying machines 45, 4¢ has (S859). When the
number OP2 of the optional devices mounted to the copying
machine 44 is larger than the number OP3 of the optional
devices mounted to the copying machine 4¢ (S859: Yes), the
data about the copying machine 44 is transmitted to the com-
puter 90 together with the trouble data about the copying
machine 4a (S861). Contrarily, when the number OP2 of the
optional devices mounted to the copying machine 454 is
smaller than the number OP3 of the optional devices mounted
to the copying machine 4¢ (S859: No), the data about the
copying machine 4c¢ is transmitted to the computer 90
together with the trouble data about the copying machine 4a
(S861).

As described above, the data about the copying machine
which is to be transmitted to the computer 90 together with
the trouble data about the copying machine in which the
trouble has occurred is determined based on the characteris-
tics of each of the copying machines, that is, based on the
order of priorities of maintenance. In this manner, it is pos-
sible to assign higher priority to the data about the copying
machine for which maintenance is much needed prior to other
data, and to transmit such data to the computer 90 of the
management center prior to other data. As a result, the man-
agement center can recognize beforehand whether or not each
of the copying machines needs maintenance by the service
engineer. When a service engineer is dispatched to deal with
the trouble in one of the copying machines, it is also possible
to make maintenance beforehand for the copying machine
which needs maintenance. This arrangement eliminates the
necessity of dispatching service engineers many times.

As described above in detail, in the copying machine man-
agement system according to the second embodiment, when
a trouble has occurred in any one or more copying machines
which are under control of the data terminal 1, the data ter-
minal 1 transmits to the computer 90 of the management
center the trouble data and the data about the copying
machines in which no trouble has occurred. In this case, the
data about the copying machine which has priority of main-
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tenance higher than other copying machines is transmitted
together with the trouble data to the computer 90 prior to the
other data. The management center recognize whether or not
the copying machine needs maintenance by the service engi-
neers. As a result, when a service engineer is dispatched to
deal with the trouble which has occurred in one of the copying
machines, the service engineer also can make maintenance
beforehand for the other copying machine which needs main-
tenance. This arrangement assuredly avoids the situation that
the service engineer has to be dispatched many times.

The embodiments described above have been shown for
the purpose of exemplification, and do not limit the present
invention thereto. It would be obvious that various improve-
ments and modifications of the present invention are possible
without departing from the scope thereof. For example,
although the telephone circuit CN has been exemplified as the
communication method in the first and second embodiments,
it is also possible to use other communication means such as
packet communication by an internet or wireless communi-
cation by a portable telephone. In addition, on top of the
management of copying machines, the present invention is
also applicable to the management of other devices such as
printers and the like.

In the embodiments described above, the latest data about
the copying machines 4a to 4¢ are always stored in the SRAM
15 of the data terminal 1. When there arises the necessity for
transmitting the data to the computer 90 of the management
center, the data stored in the SRAM 15 is transmitted to the
computer 90. As an alternative to this, the following arrange-
ment is also possible in the present invention. That is, the
latest data about the copying machines 4a to 4¢ are not stored
in the SRAM 15. When it becomes necessary for transmitting
data to the computer 90, data are obtained from the copying
machines 4ato 4¢. The obtained data are temporality stored in
the SRAM 15, and the stored data are transmitted to the
computer 90.

In the first embodiment described above, the total value
D, ., of the data collected from the copying machines 4a to
4c is calculated every time when data is updated in each of the
copying machines 4a to 4¢. The total value D, , ,, is compared
with a specified threshold value. In other words, the total
value D, _,,, is compared with the threshold value in the data
terminal 1 whenever necessary. Alternatively, the following
arrangement is also possible. That is, the data terminal 1 takes
data from each of the copying machines 4a to 4¢ when it
becomes necessary for transmitting data to the computer 90,
and calculates the total value D, . Then, the total value
D, .., 1s compared with the specified threshold value. That is,
the total value D, _,, is periodically compared with the
threshold value in the data terminal 1.

What is claimed is:

1. An equipment management apparatus for transmitting
management information collected from a plurality of equip-
ment to a centralized management apparatus, comprising:

a detector for detecting a trouble which has occurred in a
first image forming apparatus for forming an image on a
sheet; and

a transmission controller for, when the trouble is detected
by the detector, transmitting management information
about a second image forming apparatus for forming an
image on a sheet, in which the trouble has not occurred
and which is independent from the first image forming
apparatus, together with the trouble information about
the first image forming apparatus to the centralized man-
agement apparatus.

2. An equipment management apparatus according to

claim 1, wherein the transmission controller responds to the
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detection of the trouble by the detector, and obtains the man-
agement information from the second image forming appa-
ratus.

3. An equipment management apparatus according to
claim 1, wherein the transmission controller transmits man-
agement information about a plurality of equipment includ-
ing the second image forming apparatus.

4. An equipment management apparatus according to
claim 3, further comprising a selector for selecting the second
image forming apparatus among the plurality of equipment
based on a specified condition.

5. An equipment management apparatus according to
claim 4, wherein the specified condition is characteristics of
each of the equipment, and the selector selects the second
image forming apparatus based on the characteristics of each
of the equipment.

6. An equipment management apparatus according to
claim 1, further comprising a selector for selecting the second
image forming apparatus among a plurality of equipment,
based on at least one of the type of color of the second image
forming apparatus, the speed of image formation thereof, and
the equipment structure thereof.

7. An equipment management apparatus according to
claim 1, wherein the equipment management apparatus is
independently connected to the first image forming apparatus
and the second image forming apparatus.

8. An equipment management apparatus for transmitting
management information collected from a plurality of equip-
ment to a centralized management apparatus, comprising:

adetector for detecting a trouble which has occurred in first
equipment;

a transmission controller for, when the trouble is detected
by the detector, transmitting management information
about second equipment which is other than the first
equipment together with the trouble information about
the first equipment to the centralized management appa-
ratus; and

a selector for selecting the second equipment among the
plurality of equipment based on a specified condition,
wherein the specified condition is a period until the time
for the next regular maintenance for each equipment
comes, and the selector selects as second equipment the
equipment whose time for the next regular maintenance
is scheduled earlier than the times for the next regular
maintenance for any other equipment.

9. An equipment management apparatus for transmitting
management information collected from a plurality of equip-
ment to a centralized management apparatus, comprising:

a first judging device for judging whether or not it is the

time of transmitting information about first equipment;

a second judging device for judging whether or not it is the
time of transmitting information about second equip-
ment;

a priority determining controller for determining the order
of priorities of the first and second equipment, based on
the characteristics of each of the equipment; and

a transmission controller for transmitting the information
about the first and second equipment to the centralized
management apparatus, in accordance with the order of
priorities determined by the priority determining con-
troller, when the first judging device judges that it is the
time of transmitting the information about the first
equipment, and the second judging device judges that it
is the time of transmitting the information about the
second equipment.

20

25

30

35

40

45

50

60

65

22

10. An equipment management apparatus according to
claim 9, wherein the equipment is an image forming appara-
tus for forming an image on a sheet.

11. An equipment management apparatus according to
claim 10, wherein the priority determining controller deter-
mines an order of priorities based on at least one of the type of
color of the image forming apparatus, the speed of image
formation thereof, and the apparatus structure thereof.

12. An equipment management system including an equip-
ment management apparatus for transmitting management
information collected from a plurality of equipment, and a
centralized management apparatus for managing each of the
plurality of equipment based on the management information
transmitted from the equipment management apparatus,

wherein the equipment management apparatus comprises:

a detector for detecting a trouble which has occurred in a
first image forming apparatus for forming an image on a
sheet; and

a transmission controller for, when the trouble is detected
by the detector, transmitting management information
about a second image forming apparatus for forming an
image on a sheet, in which the trouble has not occurred
and which is independent from the first image forming
apparatus, together with the trouble information about
the first image forming apparatus to the centralized man-
agement apparatus are.

13. An equipment management apparatus according to
claim 12, wherein the equipment management apparatus is
independently connected to the first image forming apparatus
and the second image forming apparatus.

14. An equipment management system including an equip-
ment management apparatus for transmitting management
information collected from a plurality of equipment, and a
centralized management apparatus for managing each of the
plurality of equipment based on the management information
transmitted from the equipment management apparatus,

wherein the equipment management apparatus comprises:

a first judging device for judging whether or not it is the
time of transmitting information about first equipment;

a second judging device for judging whether or not it is the
time of transmitting the information about second equip-
ment;

a priority determining controller for determining an order
of priorities of the first and second equipment, based on
a characteristic of each of the equipment; and

a transmission controller for transmitting the information
about the first and second equipment to the centralized
management apparatus, in accordance with the order of
priorities determined by the priority determining con-
troller, when the first judging device judges that it is the
time of transmitting the information about the first
equipment, and the second judging device judges that it
is the time of transmitting the information about the
second equipment.

15. An equipment management method in which one
equipment management apparatus collects management
information about a plurality of equipment, and the equip-
ment management apparatus transmits the management
information to a centralized management apparatus so as to
manage the plurality of equipment, comprising steps of:

a step 1 of detecting a trouble which has occurred in a first
image forming apparatus for forming an image on a
sheet, by use of the equipment management apparatus;
and

a step 2 of transmitting management information about a
second image forming apparatus, in which the trouble
has not occurred and which is independent from the first
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image forming apparatus, from the equipment manage-
ment apparatus to the centralized management appara-
tus together with the trouble information about the first
image forming apparatus, when the trouble is detected in
the step 1.

16. An equipment management method according to claim
15, wherein the equipment management apparatus is inde-
pendently connected to the first image forming apparatus and
the second image forming apparatus.

17. An equipment management method in which one
equipment management apparatus collects management
information about a plurality of equipment, and the equip-
ment management apparatus transmits the management
information to a centralized management apparatus so as to
manage the plurality of equipment, comprising steps of:
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a step of judging whether or not it is the time of transmitting

information about first equipment from the equipment
management apparatus;

a step of judging whether or not it is the time of transmitting

the information about second equipment from the equip-
ment management apparatus; and

a step of transmitting the information about the first and

second equipment from the equipment management
apparatus to the centralized management apparatus, in
accordance with the order of priorities based on the
characteristics of each of the equipment, when it is
judged that it is the time of transmitting the information
about the first equipment, and it is judged that it is the
time of transmitting the information about the second
equipment.
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